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1. Introduction

The July 25, 1997, memorandum from the Director, Office of Engineering, Information:
“Identifying Acceptable Highway Safety Features,” established four categories for work zone
traffic control devices. These categories differentiate between the various types of work zone
hardware required to be crashworthy and indicate the need to qualify these features under
testing and acceptance guidelines of the National Cooperative Highway Research Program
(NCHRP) Report 350. The requirement to use NCHRP Report 350 accepted hardware is for
projects on the National Highway System (NHS) advertised after October 1, 1998, or later
depending on the type of device. Crashworthy hardware is also to be used by maintenance,
force account, and utility forces warking on the NHS routes.

On August 28 the FHWA concurred with an agreement proposed by a task force of the
AASHTO to delay implementation of certain safety hardware, including many work zone
traffic control devices and barriers. The revised compliance dates for purchase of new work
zone devices that meet NCHRP Report 350 test and evaluation criteria are reflected herein.
Briefly, these dates are:

Category I devices, October 1, 1998,

Category II devices, October 1, 2000,

Category [II devices (attenuators), October 1, 1998; h

Category II devices (temporary barriers), New units must have tensile and moment

resistance after October 1, 2000. New units must meet NCHRP Report 350 criteria after

October 1, 2002.



The agreement also stated that, except for certain temporary concrete barriers which are
discussed in Section III below, “agencies can phase out existing devices as they complete their
normal service life.” In light of the durability of some work zone devices, States may, it they
wish, prohibit after some future date the use of devices that have failed when crash tested or
have not been tested or evaluated for crashworthiness even before the end of their normal
service life. Additional guidance on implementing crashworthy roadside safety hardware and
work zone traffic control devices is contained in my memorandum dated August 28, on the
subject “National Cooperative Highway Research Program Report 350 Hardware Compliance
Dates.”

I1. Purpose and Organization

This memorandum is an FHWA acceptance letter and includes lists of *»» work zone traffic
control devices that have been determined to be crashworthy and accep. :le for use on the
NHS. Attachment A contains these lists, along with more information :...d details for some of
the listed devices. Some of the category 1 and 2 devices listed as acceptable were tested in the
past using test conditions that, in some aspects, were different from those required by NCHRP
Report 350. However, the test results were such that we are confident in accepting these
category 1 or 2 devices at NCHRP Report 350 Test Level 3 (TL-3).

Section 111, below, reviews the basis for determining the acceptability of work zone hardware
for use on the NHS according to the four categories detailed in our July 25, 1997,
memorandum. Note that the crash test summaries in Attachment A include information on
some devices that have been tested and found unacceptable.

Attachment B contains a series of questions and answers developed in response to inquiries
from industry and our field offices. This information was developed as guidance by the
Offices of Highway Safety and Engineering, and may be found on the Internet at

http: //www.ohs.fhwa.dot. gov/design.

Please note that the term “vendor” is used in this memorandum to represent any person or
organization (commercial or governmental) that designs, manufactures, sells, or deploys
highway safety hardware or traffic control devices. The term “State” is used to represent any
transportation agency, utility company, or other agency that specifies temporary traftic control
devices for use by their contractors or by their own forces.

I1I. Crashworthy Traffic Control Devices

Category 1 Devices

Low-mass, single-piece traffic cones, tubular markers, single-piece drums, and delineators are
category 1 devices and are, by definition, considered crashworthy devices meeting NCHRP
Report 350 TL-3 criteria. At this time, no auxiliary lights or signs may be attached to devices
certified under category 1 devices. As little, if any, additional crash testing is required the
compliance date for implementing crashworthy category 1 devices remains October 1, 1998,



Through formal and informal crash testing, and because of years of experience, these
low-mass devices have shown that they will not cause an appreciable change in the speed

of an impacting vehicle and it is unlikely that any part of these devices will intrude into the
passenger compartment of a striking vehicle. See Attachment A, Table I.1, for a list of these
devices, including maximum mass and maximum height of the devices that were satisfactorily
crash tested. That information may assist vendors in making an analysis ot their specific
devices. For details of specific tests that were conducted on some of these devices, see
Attachment A, Table [.2. Please note that the data in Table 1.2 are for information purposes
only. Not all information for each test was available from the reports on file and some of the
entries are incomplete.

While the States may place additional conditions on features to be used in highway\'prnjects,
the FHWA suggests that States accept category 1 devices based on the self-certification by

the vendor. It is the responsibility of the vendor of the device to determine if, and to certify
that, their product is crashworthy--that it will meet the evaluation criteria of the NCHRP
Report 350. This certification may be a one-page affidavit signed by the vendor with
documentation supporting the certification (crash tests and/or engineering analysis) kept on file
by the certifying organization. This procedure was developed to reduce the regulatory burden
on the highway community in light of the great number of obviously similar crashworthy
devices being used today. If subsequent analysis or crash testing shows that a device is not
crashworthy as certified by the vendor, the device may be prohibited from use on the NHS.

Category 2 Devices

Like category 1 devices, certain other low mass traffic control devices qualify for a reduced
level of crash testing and/or reporting under NCHRP Report 350. Individual crash testing will
be required and FHWA letters of acceptance may be requested. Because of the great variety
of styles and sizes of devices and their attachments within category 2 the implementation date
has been delayed until October 1, 2000, to continue crash testing and to permit analysis of the
various devices.

Category 2 hardware that has been crash tested and that has received an acceptance letter from
the FHWA include various plastic barricades, vertical panel assemblies, portable sign
supports, and Type III barricades. The FHWA acceptance letters and the specific devices that
are considered acceptable are listed in Attachment A, Table II.1. Other acceptable category 2
devices that have been tested under State contracts are also listed in that table. Drawings of
most of the devices that passed the testing under these State contracts are illustrated in
Attachment A in Figures II.1 through I1.20.

Although the intent of this memorandum is to list acceptable devices, we believe it is
important to note that failures of certain devices that are in common use have occurred during
crash testing. These tests are listed in Attachment A, Table I1.2 and are highlighted with grey
shading. Information in the reports from these tests should provide useful starting points for
the design of crashworthy replacements for these failing devices.



It is likely many other devices have been successfully tested over the years and have been
placed in service. However, we only have details on the devices included in this
memorandum. The American Traffic Safety Services Association (ATSSA) has compiled
additional crash test information and is preparing a request for acceptance of various devices
produced by its member companies. Manufacturers are welcome to submit reports of crash
testing conducted on their devices to the FHWA, Office of Engineering for our review.
Vendors should note that in order to accelerate the acceptance of crashworthy work zone
traffic control devices and reduce the costs of full scale crash testing, the FHWA will review
the results of informal crash testing for category 2 work zone traffic control devices that meet
the reduced instrumentation requirements of Section 3.2.3.2 of NCHRP Report 350. Although
this section specifies a maximum mass of 45 kg, FHWA will consider devices on a case-by-
case basis if it is evident that they will not cause a significant velocity change (generally this
would encompass stand-alone devices up to a mass of 100 kg). See the guidance contained in
our memorandum of July 25, 1997, referenced earlier for additional information. (Lights,
signs, and other auxiliary devices are permitted only if they were included on tested drum,
barricade, etc., and the results were acceptable .)

Category 3 Devices

Category 3 devices are subject to the full testing and reporting requirements of NCHRP
Report 350. Individual acceptance letters for NCHRP Report 230 and NCHRP Report 350
crashworthy truck mounted attenuators (TMAs) and traffic barriers--impact attenuators (crash
cushions), barrier terminals, and longitudinal barriers (temporary and/or permanent)--are listed
in Attachment A, Table III.1.A. They are listed by type of hardware, then in alphabetical
order according to manufacturer. Each item is listed with the FHWA acceptance letter number
and date of that letter, the NCHRP'Report 350 test level to which it was tested (or “NCHRP
Report 230" if testing to the NCHRP Report 350 has not been done), and the name of the
device.

New work zone crash cushions (including TMAs) purchased after October 1, 1998, must meet
NCHRP Report 350 guidelines. The States can phase out existing barriers as they complete
their normal service life, except that barriers with joints that fail to transfer tension and
moment from one segment to another will not be acceptable after October 1, 2000, unless
demonstrated to be crashworthy. The five “Tested and Operational Connections” shown in
Chapter 9 of the AASHTO Roadside Design Guide will meet this requirement. New precast
temporary concrete barriers purchased after October 1, 2002, must meet the NCHRP

Report 350 criteria.

Because various sizes of breakaway sign supports are used in work zones, the entire list of
FHWA breakaway sign support acceptance letters is included as Attachment A, Table III.1.B
of this memorandum. The adoption of the NCHRP Report 350 did not affect the status of
breakaway supports that had been tested under the AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaires and Traffic Signals.



o

Category 4 Devices

The last category, which is actually a subset of category 3, includes portable, usually trailer-
mounted, devices such as area lighting supports, flashing arrow panels, temporary traffic
signals, and changeable message signs used in or adjacent to the traveled way. The
AASHTO/FHWA agreement states that time is needed to conceive and evaluate alternative
measures for making these devices crashworthy, to examine the use and crash histories of
existing devices, and to review and, if needed, develop safer, cost-effective strategies for the
placement or replacement of these devices that will provide motorists with needed information
for driving in work zones. An announcement of an implementation date is anticipated by
October 1, 2000.

IV. Disclaimers

Neither this memorandum nor any other FHWA correspondence recognizing the
crashworthiness of work zone hardware implies conformity with the Manual on Uniform
Traffic Control Devices (MUTCD). A vendor of a new device should check to see that it
conforms to the MUTCD before proceeding with a full-scale crash testing program.

The crashworthy roadside safety hardware and work zone traffic control devices covered by -
this memorandum are acceptable for use in work zones or other locations as appropriate on the
NHS, within the range of conditions tested, if acceptable to the States. Our acceptance is
limited to the crashworthiness characteristics of the devices and does not cover their other
structural requirements. Vendors are expected to supply potential users with evidence of
crashworthiness (a certification of crashworthiness for category 1 devices) and sufficient
information on design and installation requirements to ensure proper performance for all safety
hardware. We anticipate that the States will require certification from the vendors that the
hardware furnished has essentially the same chemistry, mechanical properties, and geometry as
that used in the crash testing, or that it is substantially similar to a tested device and that it will
meet the NCHRP Report 350 performance requirements as modified by the FHWA

Many of the devices covered by this memorandum are patented and therefore “proprietary.”
Temporary proprietary work zone hardware is usually selected by a contractor to meet general
requirements for the management of traffic through work zones. As such, the hardware can
be assumed to be exempt from the requirements for the use of patented or proprietary products
covered in 23 CFR 635.411. However, if such products are specified by name by a highway
agency for use on a Federal-aid highway project, except non-NHS projects, the requirements
of 23 CFR 635.411 must be met.

oy W LT

Henry H. Rentz

3 Artachments



ATTACHMENTS TO FHWA-HNG-14 MEMORANDUM INFORMATION: CRASH TESTED WORK ZONE

TRAFFIC CONTROL DEVICES DATED
August 28, 1998

Attachment A - LISTS OF ACCEPTABLE WORK ZONE HARDWARE

TABLE I.1 Acceptable Crashworthy Category 1 Hardware
TABLE I.Z2 Rackground Information for Category 1 Devices
TABLE II.1 Acceptable Crashworthy Category 2 Hardware
TABLE II.2 BRackground Information for Category 2 Devices

FIG. II.1 “Figure 21" Spring Mounted 5S5ign Support
FIG. II.Z “Figure 25" Portable 5ign Suppeort

FIG. II.2 “Figure 23" Sign Trailer

FIG. II.4 “Figure 37" Skid Mounted Sign Suppert

FIG. II.5 “Figure 41" & “Figure 45" Perforated Steel Tuke Type III
FIG. II.6 “Figure 42" Perforated Steel Tube Type ITII
FIG. II.7 “Figure 57" Tex-Mex Type III

FIG. II.8 “Figure 61" Hollow-Core Plastic Type III
Fig. II.5  “Figure 1" Type III Hollow-Core Plastic
Fig. I1.10 “Figure 2" Type III Steel Perforated Tubing
Pig. II.11 “Figure 3" Type III Steel Perforated Tuhing

Fig. II.12 “Figure 4" HwyCom Fiberglass Type II1

Fig. II.13 “Figure 5" Price Fiberglass Type III

Fig. II.1 "Figure 7" Spring-Lecaded Portable Sign Support
Fig. II.i5 “Figures 8" Ground-mounted Type III

Fig. II.16 “Figure 11" Vertical Panel Assembly

Fig. II.17 *“Figure 10" Skid-mounted Sign Support

Fig. II.18 ™“Air $pill Barricade” wvertical Panel

Fig. 11.19 ™A-8" Nevada PVC Type III

Fig. II.Z0 “A-9" Nevada BPVC Type III

TABLE ITI.1.A List of Aceeptable Crashworthy Category 3 Hardware
{(Truck Mounted Attenuators (TMAs) and Traffic Rarriers)
TAELE IIT.1.E List of Acceptable Crashworthy Category 3 Hardwars

{Breakaway Sign Supports)
Attachment B - WORK ZONE QUESTIONS AND ANSWERS

General

Channelizing Devices

Signs

Barriers

Crash Cushicns and Truck Mounted Attenuators
Other: Contact Information

v e b B

Al
A3
A5
Al
Al3
Ald
Als
Ale
Al7-19
A20
AZl
A2
AZ3
AZ4
A25
A28
AZT
AZB
A2S%
A3D
A3l
A32
A33
Ald

A35-37

A3B8-42

Bl
B4
BS
BS
B11l
B13



Attachment A, TABLE TI.1

ACCEPTABLE CRASHWQRTHY CATEGORY 1 HARDWARE

Page Al

Device! Composition Maximum Mass® | Maximum Height

$ingle Piege Traffic Cones | Rubber 9 kg 220 mm
Plastic 9 kg 1220 mm

Tubular Markers® Rubber 5 kg 920 mm
Plastig & kg 920 mm

Single piece Drums! Hi Density 35 kg 520 mm
Plastic
Lo Density 35 kg 920 mm
Plastic

= — ——

Delineators® Plastic, N / AS 122 mm

Fiberglass

1. Nc lights, signs, flags, or other auxiliary devices are allowed on
Category 1 devices. Scme of these combinations may be found acceptable as
Category 2 devices.

2. Additional ballast at the base congisting of a rubber Lruck tire sidewall
or other similar, low - profile weights are acceptable. The mass shown here
ig not a limiting wvalue, rather it was the maximum mass of devices that have
bkeen tested in the past.

3, Tubular markers may be affixed tc the pavement or curk, or mounted upon a
low - profile, base with a flexible connection.

4. In this context, “single piece” refers to the constructicn of tha body of
the drum exclugive of a separate base, if any.

5. Delineatorsg are typically'driven directly into the soil. Reflective
sheeting or a reflective button are allowed on Category 1 devices.

&. Delineators have rarely been subjected to full scale crash testing because
in many cases they are shorter and lighter versions of tested and acceptable
steel sign supports. For use in work zones, currently available plastic and
fiberglass delineator posts are light weight and well within the scope of
devices considered crashworthy.
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Menor andum

FEDERAL HI GHWAY ADM NI STRATI ON
This table is an updated version of the one included in the FHWA

"Crash Tested Wrk Zone Traffic Control Devices"

Dated August 28, 1998

This list was |ast updated on May 23, 2000

ACCEPTABLE CRASHWORTHY CATEGORY 2 HARDWARE FOR WORK ZONES

Accept ance

Manuf act ur er,

Devi ce(s)

Letter # Devel oper,
And Date Agency, etc.
FHWA wz-1 wLl I ndustries $afetyCade Vertical, or SafetyCade Barricade Type II,,
6- 19- 97 Plastic, W th Warning Light AcceptedTL-3
A wz-2 I mpact Recovery \ertica Panel wdriveable Dbase,
| -28-98 Systems, Inc. Portable Single and Double Vertical Panels.
Fi xed Single-and Double Vvertical Panels
Fi xed Chevron sign Assenblies, Accepted-
FHWA WZ-2A Addi tion of Opposing Traffic Lane Divider, Portable
5-16-98 Chevron, and vertical Panels, wth 1ights.
FHWA WZ-2B Specify range of heights for vertical panels 945mm
3-3-2000 I 1220mm, and 1525mm as acceptabl e
FHWA  wz-3 Various FHWA  Meno of 8-28-98. [t finds the follTowng tested

devi ces acceptable for use on the NHS See Attachnent B,
Table 2 for test data, and the drawings after the tables
for illustrations of the crashworthy devices.

TTI for Texas
T et

TTlI tested numerous work zone traffic control devices.

Al |l the devices listed here were successfully tested in
these two crash test prograns and ret TM=3 criteria. The
attached drawings illustrate the tested hardware but do
not necessarily provide enough information to fabricate
the device. The crash testing is fully docunmented in the
two reports which should be consulted for additional

details of the hardware.
(TTI Report L) Spring Mounted Sian Support with Plastic/Fabric Sign
Note 1) |(see Figure 11.1, "Figure 21")
2) Portable Sign Support with Plastic/Fabric Sign, with
flags added on top (see Figure 11.2, "Figure 29")
3)D-4 Sign Trailer with Woden sign Panel
(see Figure 11.3, "Figure 33")
4) Skid Mounted Sign Support with Plywood Sign Panel (see
Figure 11.4, "Figure 37")
5 Perforated Steel Tube Type IIl Barricade with Plastic
Panels (see Figure 11.5 "Figure 41" & <“Figure 45"
6) Perforated Steel Tube Type IIl Barricade with 1x8 Wod
Panels (see Figure 11.6 "Figure 42")
7) Schematic of Plastic Type Il Barricade by Tex- Mex
Barricade (see Figure 11.7 “Figure 577) this hardware
; may no | onger be in production.?7
| B) Hollow Core Recycled Plastic Type |l Barricade”
(see Figure |I1.8 "Figure 61")
TTI  Report, 1) Type |1l Hollow Core Plastic Barricade (see Figure
Note 2 1.9 "Figure 1.") (Vertical braces were added to support
the panels prior to putting them in place on the
barri cade.)
2) Type Il Perforated Tubing Barricade (3.7 n
(see Figure 11.10 "Figure 2. (Vvertical braces added, as
noted above. Base connection detail also nodified.
Acceptable with 1x8 wood or hollow core plastic rails.)




arricade (f—2—m

(see Figure 11.11 "Figure 3.") (Vertical braces added, a
noted above. Base connection detail also nodified.
Acceptable with 1x8 wood or holl ow core plastic rails.)
4 HwyCom Fi berglass Type Il Barricade with plastic
panels (see Figure 11.12 "Figure 4.") (Round 76 mm
dianeter fiberglass pipes were used as the supports.)

5 Price Fiberglass Type |Il Barricade (see Figure 11.13

"Figure 5.") (89 nm x-32 nm x 6.4 nm fiberglass u-channel
supports were used.)

6) Spring-l1oaded Portable Sign Support (see Figure II1.14
"Figure 7") (Tested with nounting height of 610-nm)

7) Gound-nmounted Type |Ill barricade (see Figure 11.15

“Figure 8.) (Steel supports ground nounted in Poz-Loc
socket s. Al so acceptable with fiberglass supports in a
"Universal" anchor, and wth perf. square steel tubes in
anchors.)

8) Vertical Panel Assembly (three shown in Figure I1.16

"Figure 11.") (Pl ywood panel s nounted on wood, steel
angle, and plastic c-channel posts.)

9) Skid-mounted Sign Support. (See Figure 11.17
"Figure 10.") (No nodifications, but was tested end-on.)

(I'nadvertent
ly issued as
Wz - 5)

wz- 3 Fl asher Air Spill Barricade. Flexible vertical panel fixed to a
Conti nued Handl i ng 44.5-mm wide, 1170-nm tall fiberglass support. support
is fixed to a lowprofile rubber base.(See Figure 11.18)
Services & VB- RFL. Vertical panel acceptable as a Category 2 device
Materials Co. without lights. Tested with lights, but no details of
the Iight battery are avail abl e. (Mre information is
needed before this vertical panel can be found acceptable
with lights.)
Nevada DOT Breakaway Typelll Barricade (PVC Pipe, cable or rope
through all pipes). See FHWA Inplenentation Package
IP 75-6 "Breakaway Barricades". See Figures 11.19 and
11.20 (Drawings A-8 & A 9) of the final designs.
WARNI NG The New Jersey PVC Barricade was tested in
Cctober 1999 and failed when a horizontal elenent
penetrated the windshield in the 90 degree test.
Woni ng DOT Wod Type 111 Barricade (150-nm square wood horizontal s
and uprights, 3000-mm w de panels. See AASHTO Roadsi de
Design Quide Figure 9.18. Mass of tested unit was
150 kg, not 725 as shown.) ~
wz - 4 Wudenber g MSi Durastem Vertical Panel, with |ightweight warning
5- 29- 98 Ent er pri ses light attached.
Wz - 5 Flasher Air Spill Barricade vertical panel, Opposing Traffic Lan
7-23-98 Handl i ng Di vider, Breakaway perforated square steel tube frane
| |barricade
WZ- 6 Bent 1Type 11 plywood or plastic panel barricade*;
11-23-98 Manuf act uri ng Universal Plastic panel barricade*;

T-Top vertical panel*;

Superdone plastic drunt;

Type |1l Barricade*;

Masterfl ex Post (a vertical panel);

T-Top Delineator*; [* these devices may have a
lightweight warning light attached]

Wz - 7 Eastern Metal X-550 and C-102 Portable Sign Stands with plastic/fabric
112-14-98 Si gns.

wz- 8 Of the Wall Miul ti-Barrier MB2 hollow plastic barricade

2-5-99




-9 |Safety  Quest |Roadguard channel i zer by Traffic Safety Devices, Inc.,
E- 12-99
wz- 10 [Reser ved
wz-11 Recycl ed Hol ow core Recycled Piastic Barricades
2-16-99 Plastic
|Product s ,
wz- 12 Fl asher At Flow RolT Up Sign Unit, Bantam [ portable sign,
5-28-99 Handl i ng Pol ypr opyl ene sign Panel s on Drums
wz- 13 Eastern Metal/ Melba Barricade: Large Vertical Panel Assenblies, Type |
6- 3-99 USA Sign Barricades, Type |l Barricades
Eastern Metal: Super Flex Conpact Sign Stands, Interstate
Sign Stands, GConpact Non-Flexing Al umi num Sign Stands
Wz- 14 Pl asti cade Fibercade, Plasticade, and Pl asticade Sign Stand
5-28-99 Product s
wz - 15 W.I Industries $afety Cade Extended vertical panel with |ightweight
6-30-99 warning light
VZ- 16 Bent _ ULTRA vertical panel with [ightweight warning Iight
6-4-99 Manuf act uri ng
WZ- 17 D cke Tool Co. Type |I plastic Barricades with N ghtFl asher warning |ight
7-19-99 1500 Series Drum with NightFlasher warning Iight
12 nodels of Portable Sign Stands
MWz- 18 Pennsgl vania Institute for the Blind and Handi capped
7-20-99 Portable Sign Stand with Roll Up sign
wz- 19 Trail er-mounted portable sign stand with al um num sign
7-26-99
MZ-20 MD1 Conpact Portable Sign Stands with Roll Up Signs
10- 28-99
wz-21 Korman Signs Portable Sign Stands wth Roll Up signs
9- 26-99
wz- 22 Yodock Il Yodock barricade "2001lm Barrier wi th T3m Appar at us”
10-19-99 including 1.9 kg warning lights
WZ- 23 W.I Industries H gh Level Wrk Zone Sign Systemw th Plasticore S gn
10- 26-99 Substrate
WZ- 24 Traffi X Devices |\Vvarous cones, tubes, druns, barricades, portable sign
12-28-99 stands with roll-up signs
WZ- 25 Di cke Tool Portable Sign Stands, Phase TITT and Phase TV
PENDI NG
\WZ- 26 Wrk Area Prot. [B-400 Lighted Drum
12-29-99
WZ- 27 Roadmar ker Plastic Barricade
Under  Review
WZ- 28 MDI Portable Sign Stands
3- 3- 2000
wz- 29 Korman  Signs various Portable Signs Stands: Alumnum Al polic, Roll U
2-17- 2000
wz- 30 Sign Up Corp. "Conpact” Portable Sign Stands wth Roll-Up Signs.
4-10- 2000
wz- 31 Cant el Cantel of Medford Type IIl barricades as designed by
3-21-2000 Barri cade Bent Maq.
- 32 Pacific Safety |[Portable Sign Stands with roun Up Signs
2- 25-2000 Suppl v
wz- 33 3D Traffic Barricade
Witten Wor ks
wz- 34 Yodock \all Yodock barricade "2001 Barrier w th T3mAppar at us"
3- 23- 2000




Wz-35 Service Sgimg \&ticd Panel

3-23-2000

WzZ-36 Protection Type | and 11 barricades

To Typing Servi ces

May 23

wz-37 Lang Products Portable Sign Stands with Roll up signs

Under Revi ew

WZ- 38 Flex 0 Lite Barri cades, Sign Stands

Under Revi ew

wz- 39 Davi dson Type 11l Barricades

Under Review Plastics

wz- 40 FHWA | TTI Pool ed- Fund Study Devices: Perf.Square Tube Type IIl wth
Under Revi ew sign,

wz-41 wer I ndustr. Type | and Type Il barricades with Toughlite 2000 Lites.
Under Revi ew

wz- 42 cogent Cordonator  Channel i zer

Under Review Enterprises

Lightweight LED warning light BCD-3V Switchable

unassi gned Penn Dot Type 111 Barricade 3-28-00
unassi gned Sign Up Portable Sign Stands 3-28-00
unassi gned 3 D Traffic Barri cades 4-12-00
unassi gned Empcolite Bob's  Barricades 3-17-00 4-14-00
Traffic Control of Florida 5-12-00 need tw letters
unassi gned Traffix W Traffic control devices 4-20-00
unassi gned Di cke Tool Portable sign stands 5-17-00

unassi gned

Notes-

1. Eval uati on of Work Zone Barricades and Tenporary Sian Supports, Mak, Bligh, and
Menges Report No. 5388-1 Sponsored by the Texas DOT.

2. _Evaluation of Wrk Zone Barricades., Mk, Bligh, and Menges Report No. TX-97/3910- S
Sponsored by the Texas DOT.

3. The tested portable sign stands were supplied by Traffix Devices iInc. and MD -

W ndnast er. Rol | -up sign-sheeting was supplied by.Reflexite. Plastic barricade
panels were also supplied by Traffix. The acceptable portable sign stands all
featured horizontal <cross braces of lightweight fiberglass or plastic elenents.

Recent testing of some portable sign stands at 90 degrees shows that horizontal cross
braces of tubular netal penetrate the wi ndshield and a&re rnx consi dered crashworthy
wi t hout additional testing. Portable sign stands with horizontal metal tubes (or other
i nflexible elenments) supporting flexible signs may not be used on the NHS in a
position where they could be struck at right angles.

4. Horizontal and upright conponents of the hollow core recycled plastic barricades
were supplied by Recycled Plastic Products, Inc.




Nicholas Artimovich

F =zderal Highway Administration

Office of Highway Safety Infrastructure
400 Seventh Street, SW

Washington, DC 20590

((202)366-1331 phone

((202)366-3988 fax
Nick.artimovich@fhwa.dot.gov e-mail
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Figure 21. Schematic of Spring Mounted Sign Support with Plastic/Fabric Sign (Test No. 453580-1)
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Figure 29. Schematic of Portable Sign Support with Plastic/Fabric Sign (Test No, 453790-1)
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Figure 37. Schematic of Skid-Mounted Sign Support with Wooden Sign Panel (Test No. 453360-3)
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Figure 45. Schematic of Perforated Tubing Type III Barricade with Plastic Rail Elements (Test No. 453790-3)
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Figure 42. Perforated Steel Tube Type 111 Barricade with Wood Panels
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Figure 1. Type III Hollow Core Plastic Barricade as Used in Test 439107-1.
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Figure 17. Summary of Results for Test 439107-1.
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Figure 2. Type III Steel Perforated Tubing Barricade (3.7 m) as Used in Test 439107-2.
ns - - —
N\
ﬂ—r by :
m o - P ““A - -
1737 7 '—r i
{ , . _ 4
[ l | —
s 1 2.2 ™
General Information impact Conditions Debrig Pattern Spread (m)
8 TOSLAQONCY . .- ccvvvvns Texas Transportation institute Speed (kvhd . .......... 98.04 Longitudinel ........... 12.2
TestNO. .. ..covvvennnn 439107-2 Angledeg) . . . ... .i.onnn 1] [ 4.9
- Dets ...... s 04/09/97
' Test Asticle Exit Conditions Vehicle Damage
TYP® . ovvvrvrancanns Tratfic Control Device Speed (W .. ......... 94.82 Exterior
NOm® . ....coiv s Type Bl Barricade Angle(deg) . ............ L] VOS ...........00n 12FD1
Iinstallation Length (m} . J.68 COC......0ocvvvvvnn 12FDEWY
Size and/or dimension . Occupent Risk Veluss Maximum Exterior
and material of key 44 mm square perforsted steel Impact Velocity (m/s) Vehicle Crush (mm) il
oeoments ............ support w/wood slement xdivection . . ........... N/A Interior
Soll Type and Condition ..... Standard soll, wet ydisection . .. .......... NA ool ........ .00 FS0000000
Test Vehicle Ridedown Acosierstions {’s} Max. Occ. Compart.
TYP® - cvcnrenaranann Production X-lroCton . . ... o0 Deformation (mm} . . ... [}
Designation . .. ......... 820C ydirection . ............ N/A
Model ...........000 1991 Ford Festiva Max. 0.080-s Average (9's) Post-impact Behavior
Mass {kgi Cwrd .. ....... 838 xdirecton . .. .......... A (during 1.0 s after impact)
Test Inertial . ... 820 y-direction . .. . ... ... N/A Max. Rolt Angle (degl .... N/A
Dunmy ....... 76 2dicsction . . ........... N/A Max. Pitch Angle (deg) . . .. N/A
Gross Static 896 Max. Yaw Angle (deg) . ... N/A

Figure 23. Summary of Results for Test 439107-2.
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Figure 3. Type III Steel Perforated Tubing Barricade (1.2 m) as Used in Test 439107-3.
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Figure 35. Summary of Results for Test 439107-5.
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Figure 41. Summary of Resuits for Test 439107-12.
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Designation . . .......... 820C ydisection . ...... ... N/A
Model ..........c..00 1992 Ford Festiva Max. 0.080-s Average (g's) Post-impect Behavior
Mass (kg Curd . ........ 808 x-direction . . ........ ... NIA {during 1.0 s sfter impact}
Test Inertisd . . .. 820 ydirection . . ... ...l N/A Mex. Roll Angle (deg) . ... N/A
Dummy ....... 76 . 2-divection . ............ N/A Max. Pitch Angle (deg) . . .. N/A
Max. Yaw Angle (deg) . ... N/A

Gross Static . . .. 898 .
Figure 76. Summary of Resuits for Test 439107-10.
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MATERIALS.

3T PYC CONODUIT
37 PYC 90 DEGREE ELBOWS
2 -3 PYC WYES
9" % 48" x 025 ANODIZED ALUMINUM
FACE PANELS
6§ - 174 OR 3/6"" 90 DEGREE PANEL MOUNTS

12 - /27 NO. t4 METAL SCREWS

4 - 37 STANDARD FIRE EXTINGUISHER CLIPS
4 - 3" CONCRETE AMCHOR BOL TS
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174" Or 3/16" Strap
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Note: Dimensions Are Approxin ote,
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MATERIALS

1" Pve CoNDuIT

3 PVC 40 OEGREE ELBOWS
3 OPVC wygn

9 .4y, 025 ANGDIZED ALUMINUGM
FACE Pangs

47 0R 3 g 90 DEGREE PANEL MOUNT
[ NO. 14 METAL SCREwS
5ee

STANDARD FIRE Ex HNCU-SHER CLtpy
3 CONCRETE ANCHOR BOL Ty
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Attachment A, TABLE TII.1.A

ACCEPTARLE CRASHWORTHY CATEGORY 3 HARDWARE

Page

(Truck-mounted Attenuators and Traffic Barriers)

A35

Acceptance
Letter #
And Date

Manufacturer,
Developer,
Agency, etc.

Device(s)

Truck u

Atte r

FHWA CC-30
7/13/95

Connecticut DoT

TL-2 Connecticut TMA

FHWA CC-32
3/19/96
FHWA CC-39
4/24/97

Systems, Inc.

Energy Absorption

TL-2, ALPHA 70 TMA

ALPHA 100K TMA

X Bai R ‘

(modified)

FHWA CC-34
6/12/96
FHWA CC-34A
10/30/96

Trinity

Steel

Industries / Syro

MPS 350 TMA

MPS 350 TMA

FHWA CC-36
8/27/96
FHWA CC-36A
€/17/97

Vanderbilt
University

Vanderbilt TMA

Vanderbilt TMA

c i

ns

FHWA CC-25
2/10/95

Systems, Inc

FHWA CC-29
6/28/95

FHWA CC-35
6/21/96,
FHWA CC-35A
10/30/9¢6,
FHWA CC-35B
10/17/96
FHWA CC-42
7/16/97
FHWA CC-43
12/01/97
FHWA CC-45
3/19/98
FHWA CC-49
6/17/98

FHWA CC-41
6/19/97

FHWA CC-27
5/1/95

Energy Absorption

TL-2, NEAT Non-redirecting crash cushion

TL-3, ENERGITE III mcdule

TL-3, QUADGUARD crash c¢ushion

+

TL-3 QUADGUARD-WIDE system
TL-3, QUADGUARD-LOW MAINTENANCE Cartridge (LMC)
TL-3, QUADGUARD-WIDE / LOW MAINTENANCE CARTRIDGE

TL-3, QUAD-TREND transition end treatment.

BRAKEMASTER terminal/crash cushion

TL-3, WATER TWISTER vehicle arresting system

FHWA CC-26
3/3/95,
FHWA CC-26A
4/12/95,
FHWA CC-26B
8/14/95,
FHWA CC-50
06/16/98

Roadway Safety
Service

FHWA CC-26D
12/19/96,
FHWA CC-26E
6/25/97

FHWA CC-28
6/28/95

TL-3 REACT 350 crash cushioen,

( additional letter FHWA CC-26C 9/25/95 )

TL-3 Wide REACT

TL-3 REACT 350 CZ crash cushion

TL-3, FITCH UNIVERSAL MODULE crash cushion
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Attachment A, TABLE III.l.A
ACCEPTABLE CRASHWORTHY CATEGORY 3 HARDWARE (Truck-mounted Attenuators and Traffic Barriers) (Continued)

Acceptance Manufacturer, Device (s)
Letter # Developer,
And Date Agency, etc.

Crash Cushions (Continued)

FHWA CC-33 Trinity TL-3, CAT Terminal/Crash Cushion,
5/01/96 Indugtries / Syro
Steel
FHWA CC-38 TL-3, ADIEM lightweight concrete crash cushion
3/03/97
FHWA CC-44 TL-2, LOW PROFILE BARRIER Sloped End Terminal
03/06/98
FHWA CC-52 TrafFix Daevices TL-3 Sand Barrel System
c7/10/98
Terminals (To NCHRP Report 350)
FHWA CC-37 Interstate Steel TL-3, BEST 350
11/20/9¢, / Road Systems
FHWA CC-37A Inc.
2/1%/97,
FHWA CC-37B
2/19/97,
FHWA CC-37C
4/01/37
FHWA CC-40 TL-3, SEQUENTIAL KINKING TERMINAL (SKT-350)
4/02/97
FHWA CC-31 Trinity TL-3, SLOTTED RAIL TERMINALS (SRT) for W-beam Guardrail
12/4/95 Industries / Syro
FHWA CC-51 Steel TL-3, ISRT-3
06/18/98
FHWA CC-46 Road Systems, TL-3, Flared Energy Absorbing Terminal (FLEAT-350)
4/02/98 Inc.,
FHWA CC-48 Energy Absorption TL-3, Redirecting Gating End Terminal (REGENT)

Crashworthy Longitudinal Barrjers (To NCHRP Report 230 OR 35C AS NOTED)
(NCHRP 230 WORK ZONE BARRIERS MAY REMAIN IN USE UNTIL OCTOBER 1, 2002.)

(Generic} AASHTO Roadside 1. Pin and Loop (NCHRP 230)
Design Guide 2. Channel Splice (MCHRP 230)
Chapter 9 3. Vertical I-Beam (NCHRP 230)
4. Lapped Joint (NCHRP 230)
5. J-Hook Joint (see B-14 below) (NCHRP 2130)
FHWA B-3, Barrier Systems, (NCHRP 230), SERIES 200 Construction Zone Barrier (Moveable Concrete
7/15/86 Inc. Safety Shape)
FHWA B-16, (NCHRP 230), QUICKCHANGE Moveable Median Barrier for use in permanent
10/24/91, installations
FHWA B-40 TL-3  NARROW QUICKCHANGE Moveable Barrier
8/27/97
FHWA B-14 Smith-Midland (NCHRP 230), J-HOOK connection for precast concrete median barriers.

11/8/9¢C Corp.
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Attachment A, TABLE III.1.A
ACCEPTABLE CRASHWORTHY CATEGORY 3 HARDWARE (Truck-mounted Attenuators and Traffic Rarriers) (Continued)

Acceptance Manufacturer, Device (s)

Letter # Developer,

And Date Agency, etc.

Craghworthy Longitudinal Barriers (To NCHRP Report 230 OR 350 AS NOTED)

{(NCHRP 230 WORK ZONE BARRIERS MAY REMAIN IN USE UNTIL CCTCBER 1, 2002.) (Continued)
FHWA B-21 Energy Absorption TL-2, TRITON Water Filled Barrier

11/27/32, Systems

FHWA B-21A TL-2, TRITON end treatments

09/27/94,

FHWA B-26

1/7/94,

FHWA CC-47 TL-3 Acceptance

05/08/98

FHWA B-41 Iowa DoT IL-3, Iowa PCB Tempcorary CMB - F shape w/ pin & loo§ connection
10/106/97

FHWA B-15 Roadway Safety (NCHRP 230), DRAGNET Vehicle Arresting System
12/6/990 Service

FHWA B-41 Rockingham TL-3, Temporary CMB - F sghape w/ slotted tube/T-bar Connection
10/20/97 Precast.

FHWA B-30 Safety Barrier (NCHRP 230}

1/17/9% Systems

FHWA B-34 TL-3, GUARDIAN water Filled Plastic Barrier
1/29/96,

FHWA B-36 Trinity TL-2, LOW-PRCOFILE Ccncrets Barrier for Work Zones
5/31/96 Industries / Syro

FHWA CC-44 Steel - Texas TL-2, LOW-PRQOFILE Cancrete Barrier END TREATMENT
1/06/98 A&M




ATTACHMENT A,

TABLE IIT.1.B

Page A38

ACCEPTABLE CRASHWORTHY CATEGORY 3 HARDWARE (Breakaway Sign Supperts) (Continued)

Accept. Manufacturer / Supplier Brief description of device (s)
Letter
sS-1 Southwestern Pipe, Inc. POZ-LOC anchor system - 2 3/8 in. O0.D. posts, max .095 in. wall
7/14/86 thickness. **
s§-2 Trus Joist Corp. MICRO=LAM - 14 7/8 X 7 7/8 in. box section plywocod post. Tested in
8/13/8¢ S-2 soil.
S5-3 Allied Tube & Conduit QWIK-PUNCH tube system - max size 2 1/4 x 2 1/4 in. x 12 ga. post
10/3/86 Corp. set in reinforced sleeve base.
S5-4 Minute Man Anchors, Breakaway coupling for use with 3 1lb/ft steel flanged channel post
1/29/87 Inc. (superseded by new hardware on 3/10/88. See S$S-6) **
SS8-5 (Memo to Regions) a. Perforated square steel tube - 2 x 2 in. X 0.105 wall thick. max
6/15/87 size.**

b. Single 3 1lb/ft steel U-post. **

c. Dual 3 lb/ft steel U-post. **

d. Ariz. dual legged slip base S54x7.7 post

e. Texas dual leg slip base, W1l2xX4S5 post

f. to g. repeated SS-1 to 5S-4 above
85-6 Minute Man Anchors, Breakaway coupling for use with steel flanged channel supports. »**
3/10/88 Tnec.
§5-7 (Region 5 Memo) Wisconsin Large Sign Support System - slip base w/nc upper hinge,
9/1/88 sign attachment clips provide for release, W12x22 posts tested
58-8 Unistrut Corp. TELESPAR small sign supports max size 2 ¥ x 2 % in. x 12 ga.
3/31/89
85-% Franklin Steel EZE-Erect Sign Posts - max 4.0 lb/ft flanged posts.
3/16/89,
4/7/89
S5-9A Franklin Steel Dual EZE-Erect in strong soil.
10/17/9¢é
85-10 HwyCom Corp. 3-Inch Diameter, 1/8 in. wall, fiber-reinforced plastic post. (see
5/11/89 ss-12)
8S5-11 Allied Tube & Conduit Quick-Punch post - Max size 2.25 x 2.25" x 14 ga. in unreinforced
5/18/89 12 ga. sleeve base.
55-12 HwyCom Corp. Dual post installations of 3-inch FRP.
8/3/89
§5-13 Marion Steel Single to triple 3 ppf and single or dual 4 ppf Rib-Bak post
8/31/89 installations with ground splice. **
10/2/89 Project by project acceptance of Florida's splice in both soil types
12/12/91
12/27/91
58-14 Marion Steel Rib-Bak Post with Minuteman Coupling **
10/27/89
$8-15 (Memo to Region 1) Single 3" and 4" diameter Aluminum, 3/16" wall, direct burial
12/12/89 tube, **
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ATTACHMENT A, TABLE III.1.B
ACCEPTABLE CRASHWORTHY CATEGORY 3 HARDWARE (Breakaway Sign Supports) (Continued)

Page A39

Accept. Manufacturer / Supplier Brief description of device(s)
Letter
5S-16 Minute Man Breakaway MMB-1HD breakaway device for use with 3 #/ft. steel flanged channel
12/25/89 "yg"-posts.
58-17 Transpo Industries Type A and Type B breakaway couplings.(If installed by direct
1/8/90 burial, then Type AUX for S-1 scil only.)
§8-17A (Posts limited to 45 #/ft below the hinge.)
3/7/95
$5-17B
4/25/95
55-18 Minute Man Breakaway MMB-1HD breakaway device for use with two 3 #/ft flanged channel "uU*
6/19/90 posts in strong seoil. (see S$S-21 for weak spill acceptance
letter)
$5-19 Allied Tube and Conduit Square-Fit signpost systems.
7/31/90
S§-20 Franklin Steel 2 to 3 pound-per-foot flanged channel "U" posts.
9/20/90 ‘
$8-21 Minute Man Breakaway MMB-1HD breakaway device with two 3 #/ft flanged channel "U" posts
12/26/90 in both strong and weak soil.
£8-22 Trus Joist Corporation Type "L" MICRO=LAM with revised saw cut
1/4/91
558-23 (memo to Reg.l) New Jersey Breakaway Couplings
3/14/91
55-24 Unistrut Corp. Triangular Slip Bases for Square Tube Sign Supports.
5/1/91
55-24A Xcessories Squared Reference Xcessories Squared as the manufacturer.
10/22/97 B
55-25 (memo to Regions) a. Single or dual 4"x4" wood, undrilled
6-4-91 b. Single 6"x8" wood with 3.0" holes
c. Single 6"xé" wood with 2.0" holes
d. Single 4"x6" wood with 1.5" holes
e. Dual W6x1l2 steel post on slip base
(up to 18 ppf for dual supports OK)
SS-26 Unistrut Corp. Telespar square perf. tube small sign supports without
2/11/92 sleeve around base post.
55-27 Montana D.O.T. Round wood post supports
5/15/92
$5-28 (memo to Region 4) 3 %" Diam. Thin Walled Aluminum Tube
5/26/92 Single Spliced (6" c-c) Marion Steel or Franklin sSteel 4 ppf U-
channel post
55-29 A.B. Chance Helical Screw Foundaticns for Motorist Aid Call boxes
7/15/92
$§-30 Hapco Division Cast Aluminum Shoe Base for Motorist Aid Call box Supports
9/17/92
10/5/92
55-31 2Allied Tube and Conduit Single Perforated Square Steel Tube 2 %" 12 ga in 7 ga anchor
10/22/92




ATTACHMENT A, TABLE III.1.B
ACCEPTABLE CRASHWORTHY CATEGORY 3 HARDWARE (Breakaway Sign Supports) (Continued)

Page A40

Accept. Manufacturer / Supplier Brief description of device(s)

Letter

$8-32 (memo to Region 7) Westexrn Red Cedar for Breakaway Wood Supports

10/28/92

85-33 Transpo Industries, 201C and 301C Pole-Safe couplings for Motorist Aid Call Box Supports
10/29/92 Inc.

55-34 Louisiana DOTD Omni Directional Slip Base, 3.5" diameter post

3/20/93

§§8-35 Imperial, Inc Aluminum tube 2.375" diameter

5/28/93

S$5-36 (Memc to Regions) Larce and Small Sign Supports (See memo for details on various Wood,
5/3/93 U-Channel, Perf.Sqg.Steel Tube, Slip Base, FRP posts.)

$5-37 Greenline Recycled Thermoplastic Delineator Posts

8/13/93

55-38 Unistrut Corp. Telespar Cast Iron Three-Bolt Slip Base

10/27/33

S5-38A Xcessories Squared Reference Xcessories Squared as the Manufacturer

10/22/97

85-39 Recycled Plastic 3.5" x 3.5" Recyc¢led Plastic Small Sign Support

10/25/93 Prod., Inc

55-40 Unistrut Corp. 2" square Perforated Steel Tube, One Paost, Direct Bury
10/27/93

S5-41 Richard Strizki Load Concentrating Coupling and Adjustable Anchor and Bracket
11/8/93 Assembly

§8-42 Marion Steel Co. 1,12 PPF and 1.33 PPF A-36 Delineator Posts

11/10/93

S$S-43 VSAR Systems Speed-E-Rect breakaway device for U-channels

1/18/394

55-44 Unistrut Corp. 14-gage A715 Gr 60 Perf. Square Steel posts *

3/30/94

§5-45 (Memo to Region 3) Drilled Wood posts in concrete foundations, Pennsylvania designs **
5/11/94

55-46 (Memo to Region 8) Unmodified Cedar Posts full dimension 4"x6"

6/17/94

SS-46A

9/21/95

55-47 South Dakota DQT Splicing 3PPF Marion post to 4PPF Franklin Stub

9/14/94

85-48 SAFE, Inc safe Foundation and Anchors base for breakaway couplings
9/23/94

55-49 Galvacor 2 PPF U-channel A-36 steel delineator posts

10/26/94

§S8-50 {(memo to Region 3) Virginia's 5x5 unmodified single wood post in soil-cement foundation
11/8/94 *

>



‘ Page A4l
ATTACHMENT A, TABLE III.1.B
ACCEPTABLE CRASHWORTHY CATEGORY 3 HARDWARE (Breakaway 3Sign Supports) (Continued)
Accept. Manufacturer / Supplier Brief description of device!(s)
Lecter
55-51 Unistrut Corp. \A570 Perforated Square Steel Posts W/60 ksi yield
1/23/95
S5-52 Xcessories Squared Three-Bolt Slip Base (same as S85-24) (Letter was originally written
2/8/95 to Allied Highway Sales, but hardware is manufactured by Xcessories
Squared.)
85-52A Xcegsories Squared Reference letters to Unistrut and Allied Highway Sales
10/22/97
§§-53 Lancaster Composite Concrete-£filled fiberglass posts
3/9/95
55-53A Lancaster Composite Direct Bury acceptance of some $5-53 posts in std soil*+*
3-19-96
58-54 Chicago Heights Steel U-channel posts toc 4 PPF in "EZE-Erect” configurations
31/28/85
§5-55 Colorado Dept. of 4 x 6 Wood posts installed sideways
4/24/95 Transportation
55-58 Marion Steel Company "Lap Splice” for triple 3ppf and 4ppt in bhoth soils
7/13/55
535-56A Marion Steel Company Modify design to use "bar spacer"
3-14-96
55-57 $8-57 9/26/95 Minuteman coupler on Triple 3ppf and 4ppf (w/soil plate on 4dppf),in
9/26/95 all soils.
55-58 Flexstake Flexible delineator posts
9/27/95
55-59 Chicago Heights Steel Duyal 3 ppf u-channel in strong soil
3-7-96
55-59A Chicago Heights Steel Modify design to use "bar spacer"
4-19-96
35-60 Clifford Dent Couplings for sign supports
10/27/95
S5S-60A Clifford Dent Larger bolts with same necked-down diameter
10/21/96
SS-60B Clifford Dent Additional bolt designs
6-/20/97
55-61 (memo to Region 10} Revised Oregon multi-directicnal slip base
2-27-96
{LS-45 Transpo Industries Prototype Double Neck Coupling for signs and luminaires]
4/5/96
[L5-45A Transpo Industries Double-Neck Pole-Safe coupling for signs and luminaires)
4/29/96
58-62 Western Highway ULTI-MATE perforated square steel tube sign supports
6-3-96 Products R




Page A4?2

ATTACHMENT A, TABLE TII.1.B
ACCEPTABLE CRASHWORTHY CATEGORY 3 HARDWARE (Breakaway Sign Supports) (Continued))

Accept. Manufacturer / Supplier Brief description of device(s)

Letter

55-63 S Square Tube Products .Perforated square steel tube sign supports

7/2/96

SS-63A S Square Tube Products Consolidated acceptance letter

6/20/97

SS-64 Marion Steel Metric "Rib-Bak 2" Posts

7/18/96

$5-65 Poz-Loc ) Slip Base**

9/5/96

85-66 HwyCom Universal Anchor System for FRP & Poz Loc Posts
8/8/96

55-67 Franklin Industries 60 KSI U-Channel Posts recertification

9/9/36

$S5-68 X-Cessories Squared Slip Rase for Square Steel Tube posts **

9/18/96

SS-68A X-Cessories Sguared Slip Base, Triple Square supports in Standard soil
12/20/96

55-68B X-Cessories Squared Slip Base for Retrofit Square Steel Tube Posts
10/7/97

8S5-68C X-Cessories Squared 3-bolt slip base for perf. square steel posts. Accepted previously
10/22/97 via §8-52 on 2/8/65 under different name

55-69 Safety Quest, Inc U-Channel Slip Splice

9/18/96

S8-70 Richard Buhler Sleeve it N Go for 4x4 wood posts

$/25/9¢6

S$5-71 Davidson Plastics Flexi - Guide Delineator Posts

12/23/96

$5-72 Foresight Products V-Loc Sign Support System

1/13/97

88-73 PennDot “Universal” Spacer Bar for splicing u-channels
2/24/97

88-74 Granger and Assoc “ANYTWQ"” bracer bar for splicing u-channels
3/14/97

S§-75 Universal Anchor Universal Anchor System with HWYCOM and POZLOC posts
4/9/97 Systemg, Inc

35-76 New Hampshire DoT Certain thin walled Aluminum pipe and steel u-channels
1/9/98

$8-77 Chicago Heights Steel “Eze-erect” type breakaway system using Gr 9 bolts.
6/28/97

55-78 SMI Steel - Southern Steel Flanged Channel Sign Posts up to 3.7 kg/m
2/3/98 Post

*  Supports conform to FHWA breakaway requirements based on the 1985 AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaires and Traffic Signals. After May 1993, velocity change
permitted is 5.0 m/s (16.4 ft/s) per NCHRP Report 350.

*+ These small sign supports were only tested and/or found acceptable in NCHRP Report 350 "Standard" soil
(Report 230 S-1 "Strong" soil.) Should a state wish to install this hardware in "weak" soil, further crash
testing is recommended.
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Questions and Answers
‘ About
Crash Testing of Work Zone Safety Appurtenances

(These questions and comments are from State transportation agencies, industry, and the Federal Highway
Administration.)

1. General

1.0 QUESTION - Was public input involved in adopting the provisions of National Cooperative Highway
Research Program ( NCHRP) Report 350 for the NHS?

ANSWER - The public was involved through a formal rulemaking process that culminated in a final
rule in the July 16, 1993, Federal Register. In that notice, the FHWA added NCHRP Report 350 at
paragraph 625.5(a)(13) of Title 23, Code of Federal Regulations (23 CFR). Since then, the “Guides
and References " section of 23 CFR, Part 625, under which the NCHRP Report 350 was cited, has
been removed. The NCHRP Report 350 is now cited in Section 16, Paragraph (a)(12) of the Non-
Regulatory Supplement to the Federal-aid Policy Guide, Subchapter (5, Part 625 (NS 23CFR 625).
The rulemaking process involved publishing the proposed rule and receiving public comments on
the proposed rule.

The July 16, 1993, Federal Register stated that contingent upon the resulls of ongoing research and
service performance evaluation, the FHWA anticipated that approximately five years after the
adoption of NCHRP Report 350 all new installations of traffic barriers and other roadside safety
features on NHS projects would be only those that have been judged to meet the testing and
evaluation criteria in Report 350.

Using the effective date of the adoption of that rule would imply an implementation date of August
16, 1998. By our July 25, 1997, memorandum, “Information: Identifying Acceptable Highway
Safety Features,” the FHWA interpreted this milestone to be the “advertising date” and changed
the effective date to October 1, 1998, to conform to the beginning of the Federal fiscal year.

On July 1, 1998, AASHTO proposed an agreement on revised implementation dates for Report 350
hardware including work zone devices. FHWA concurred with this agreement and has changed the
deadline dates for Category 2 and Category 3 devices. All deadlines regarding work zone traffic
control devices refer to the date by which all newly purchased devices must meet Report 350
criteria. Existing hardware may be used until they meet the end of their normal service life.
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The agreed dates are as follow:
Category 1 devices: October 1, 1998
Category 2 devices: October 1, 2000

Category 3 devices, Attenuators: October 1, 1998

Category 3 devices, temporary barriers: New units must have tensile and moment resistance after
October 1, 2000. New units must meet Report 350 criteria by October 1, 2002.

Category 4 devices. The deadline date has been deferred. An announcement of the
implementation schedule for these devices is expected by October 1, 2000.

All new safety features on the NHS covered by the guidelines in the NCHRP Report 350 included in
projects advertised for bids or included in work done by force-account or by State forces on or afier
the dates listed above are to have been tested and evaluated and found acceptable in accordance
with the guidelines in the NCHRF Report 350.

1.2 QUESTION - Why is it necessary to establish the crashworthiness of work zone appurtenances, since
performance of existing devices does not appear to be a problem? Devices are hit resulting in only
minor damage.

QUESTION - The need for the criteria is unclear. Thousands of devices have been hit and the vehicles
have left the scene, so is there really a problem? There have been no known incidences of a light
coming off a sign and coming through a windshield.

ANSWER - From the results in two States that recently conducted work zone (WZ) accident studies,
we know that the severity of the impacts with WZ appurtenances is generally what would be
expected. That is, the severity of the crash increases with the mass of the devices impacted. Impacts
with channelizing devices are less severe, those with sign supports more so and barriers the most.
In a soon to be published study of WZ crashes, it was reported 22 of 495 crashes involved signs and
similar devices. Two crashes resulted in injuries requiring hospital treatment. In one, a vehicle
struck a portable sign on the shoulder. The sign broke the windshield , and the driver suffered
internal injuries. In the other, a portable sign blew down, leaning across a concrete barrier in the
travel lane. A vehicle struck the sign, breaking the windshield with the driver receiving facial
lacerations. In another WZ crash study, 12 of 589 crashes studied involved Channeling Devices
(Barrel), three of which resulted in injuries.

In summary, there is evidence of a problem. This problem is with devices that are often placed in
the travel way or on shoulders where they can be easily impacted by ervant drivers. There is also
technology that can address the problem at a minimal cost per device. Since we have a cost
effective solution to the problem, we believe we should implement it.



1.3 QUESTION - The supply of crashworthy WZ devices is a concern. Will the manufacturers of
approved products be able to meet the demands throughout the country?

ANSWER - We cannot speak for the manufacturers, but we do not expect wholesale shortages. If
there are spot shortages we will adjust to them. Most of the WZ devices are generic so we would
expect that anyone who is willing to enter the market could easily manufacture them.

1.4 QUESTION - Will the FHWA use the results of tests conducted by one company to accept similar
hardware offered by another, and what makes one product “similar” to another?

ANSWER - We believe we should not require testing when we have the information in hand.
Therefore, if a product has been shown to be crashworthy via full scale or bogie testing, other
products that are identical or nearly identical can be assumed to perform in an acceptable manner
under impact. We have accepted certain small sign supports and some recycled plastic guardrail
offset blocks on this basis.

When public agencies sponsor testing, such as Federal Highway Administration (FHWA) managed
research studies or "pooled-fund” crash testing programs, there is a tendency to focus on
“generic” hardware rather than testing specific proprietary devices. When the occasional
proprietary device is tested under these studies, the results may be examined to see how far they
may be extrapolated to cover other existing hardware.

We agree that there is a question when it comes to determining if a product is “nearly identical” to
a previously tested product. Our assessment will be made by comparing the design drawings,
material specifications, and the as-tested information on an accepted device with the design details
and the material specifications for a candidate device. When these are not an exact maich, we will
evaluate how we believe the differences might influence the test results and, we will be cautious
when the performance of the device is close to the acceptable limit. This will likely result in our
requiring testing.

1.5 QUESTION - It is not economically feasible to replace all necessary equipment by October 1, 1998.

ANSWER - Knowledge about the availability of crashworthy WZ appurtenances, including traffic
control devices, has been accessible since 1989 in the AASHTO Roadside Design Guide, and the
deadline for safety appurtenances to meet the requirements of NCHRP Report 350 was published in
1993. Notwithstanding, many agencies did not feel that they were prepared for this deadline. For
this and other reasons AASHTO and FHWA signed the agreement revising some dates for
implementing work zone traffic control devices . The new dates are listed in Question 1.0.

1.6 QUESTION - The October 1 deadline refers to what day?

ANSWER - The October | dates refers to the advertising date for contracis and for use by
maintenance and force account activities on the NHS.
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1.7 QUESTION - Will data from the pooled - fund study on work zone devices be made available to the

20

industry?

ANSWER - The member States of the pooled-fund study will be the first to receive the results of the
testing. We will endeavor to provide this information to the other highway agencies and industry
once the pooled-fund States have been informed.

2. CHANNELIZING DEVICES

QUESTION - Who is responsible for testing various combinations of devices such as drums, lights,
and flags etc., and which combination(s) should be tested.

ANSWER - The providers of the traffic control devices (TCDs) are responsible for the testing of the
individual devices and/or the combinations they are used in. Since lights may detach and impact
the windshield or may remain attached to the TCD and be knocked clear by the vehicle, it would
seem that all parties would benefit from a covperative effort between the manufacturers of the TCDs
(manufacturers of basic devices and the optional devices) to determine crashworthy combinations
and to have the “worst case” examples tested.

We appreciate the concerns regarding the difficulty of identifying “generic” configurations of
optional features for crash testing purposes and the potential costs of testing many alternative
designs. We believe there are a number of options open for reducing the costs of testing,
specifically of warning lights:

a. Ifthe light breaks loose from the TCD and impacts the windshield there must be no
penetration of the passengers’ compartment. If a relationship hetween the size, shape,
structure, and mass of the lights and the probability of the light penetrating the
windshield could be established, this could be used to qualify lights that can be assumed
to be less hazardous. Laboratory testing equipment is available that could launch
individual lights into a windshield. A standard could then be developed for lights that
would be safe regardless of the attachment to the TCD.

b. For those lights that fall outside of the crashworthy standard because of density, mass, or
configuration (i.e., sharp corners on the battery pack or mounting hardware), then a
standard attachment specification would be needed to assure that the light does pot come
free of the basic TCD. A crash test of representative TCDs with the heaviest light or
light/battery device firmly attached would then be required. It will probably also be
necessary to demonstrate that a specific TCD has the capability to "hold on™ to the light
during an impact. (Recent testing has shown that relocating the battery assembly to the
base of the device yielded successful results.)

c. Ifa surrogate test can be developed to show that the strength of the connection of the
light to the TCD is sufficient to prevent separation during impact, this test can be used by
the various basic TCD vendors to show that their device will be acceptable when used
with the light. This surrogate testing should be markedly less expensive than crash
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testing, and can be used when minor changes 1o the geometry or chemical composition of
the TCD are made. The mass of the light must still be significantly less than that of the
drum so as not to alter the center of gravity of the drum casing it and the light to fly up
and damage the windshield.

2.1 QUESTION -By what date do Category 1 and 2 devices used on projects on NHS highways have to
conform to NCHRP Report 3507

ANSWER - ( See Question 1.0 for information on dgtes.) Newly purchased Category | and 2 devices
will need to comply on projects advertised the agreed upon dates. Contracts currently in
preparation for award afier this date should inform contractors that the TCDs they intend to use on
NHS routes are to comply. The states do not typically include TCD fabrication details in their
specifications or special provisions, and there will be no need to do that in the future except 1o
require that crashworthy devices be used on the NHS.

2.2 QUESTION - When the Department (State Department of Transportation) is accomplishing work on
NHS highways utilizing our own State forces, what date do our Category 1 and 2 devices have to
conform to NCHRP Report 3507

ANSWER - Standards for NHS routes apply no matter where the funding comes from or who is
doing the work. ( See Question 1.0 for information on dates.)

2.3 QUESTION -FHWA was asked, “Will the FHWA delay the full implementation of the National
Cooperative Highway Research Program (NCHRP) Report 350 criteria for work zone devices by one-
vear to October 1, 1999.7

ANSWER - ( See Question [ .0 for information on dates. )

2.4 QUESTION - Will the FHWA maintain a list of Category 1, 2, 3 & 4 devices that conform to NCHRP
3507 We realize that the FHWA memorandum indicates that no list will be kept for Category 1
devices. However, we recommend that they do unless FHWA can work with ATSSA to have them do
it. It will be much better and easier for one organization to accomplish this instead of each individual
State having to obtain the self certification statement from each manufacturer. If the FHWA does not
intend to maintain a list for the other three categories cither, we believe that should also be handled the
same way as the Category 1 is handled--by one organization.

QUESTION - We feel frustrated that FHWA hasn't really looked into the inspection (enforcement)
needs of the states. Such as: how does an individual state (or states) keep an up-to-date listing of
accepted or approved devices such that all industry contractors and subcontractors can have the same
list available for their use?

ANSWER - These questions address concerns with using self-certification (also called
manufacturers’ declaration of conformity) as one of two acceptance processes for Category {
devices. FHWA chose this process because the administrative and regulatory burden for FHWA,
State and local highway agencies, and industry is commensurate with the potential low risk of the
devices. Also this process responds to feed back about implementing the crashworthiness of WZ
features thar we do not inhibit innovation.
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In proposing self-certification, the FHWA is recognizing an acceptance procedure used in ather
regulated product sectors for where level of risk is low. It is believed that this level of assurance
will adequately address safety'and impose the least costs on industry and consumers.

FHWA will maintain lists of Category 2, 3, and 4 devices but we will not keep a list of the numerous
Category [ devices. The intent of FHWA is not to simply transfer the keeping of an approval list
for Category | devices to the highway agencies or to indusiry associations. The details of a self -
certification program are left to the highway agency discretion but we would expect it to be
commensurate with the risk to the traveling public. A list of accepted devices is not a necessary part
of a self-certification program. A naﬁonqi association may keep a list of Category [ devices as a
service to their members at their discretion. Other associations have created similar programs
for their members to reduce the burden and increase the confidence of their member’s customers.
Often a mark or label is used to identify each product as listed as certified by that association.

2.5 QUESTION - If a highway agency does not believe that the vendor’s self certification
of a device is accurate, what can be done?

ANSWER - By the nature of the Category | devices we would expect this to be a rare occurrence.
First, the highway agency should review the basis (supporting information). Since the vendor's
self-certification is subject to approval by the individual highway agencies, if they find it
unsatisfactory they will discontinue accepting it. If the highway agency has an actual or suspected
product failure, they should perform tests or have an independent or “check” test performed.

2.6 QUESTION - A contractor has devices in his inventory that he believes mect Category 1 but is
having problems obtaining a letter of self-certification for them from the manufacturer. Does that
mean these devices cannot be used on the NHS after the October st date?

ANSWER - A vendor who is supplying the devices for use on a highway agency's project is
responsible for the self-certification. Therefore the contractor can self-ceriify his current inventory
of Category 1 devices as meeting NCHRP Report 350 standards if he is willing to be responsible for
the crashworthiness of the devices.

2.7 QUESTION What should be in the letter of self-certification?

ANSWER - The letter should contain at a minimum:

(1) A title, e.g., "Certificate of Crashworihiness”;

(ii) Name and address of vendor making the certification.

(iii} Unigue identification of the certificate (such as serial number) and of each page and the total
number of pages,

(iv) Description and unambiguous identification of the item tested;

(v) Identification of the basis for the self certification process used and to what Test Level of
NCHRP Report 350. This basis as listed in the July 25, 1997-memo as crash test experience with
similar devices or years of demonstrably safe operational performance. (Simplified crash testing
showing that a device poses no risk to vehicle occupants may be used to support the manyfacturer's
certification. This simplified testing must, as a minimum, be documented by a written report,
observed by an independent, impartial observer, recorded on videotape, and include a means, other
than the test vehicle s speedometer, for determining the vehicle speed at time of impact.)
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(vi) A signature and title, or an equivalent identification of the person(s) accepring responsibility
for the content of the certificate (however produced), and date of issue;
(vii) A statement that the certificate shall not be reproduced except in full.

2.8 QUESTION - Can a Category 1 device be self-certified by“a vendor as safe solely on the basis of
height and weight?

ANSWER - No. Category I devices will be allowed based upon the vendor s self-certification if the
device meets a specification proved safe by crash or surrogate testing, crash testing, or safe
operational performance. The self-certification is based on an analysis and determination by the
vendor that the size, weight, material and shape are similar to devices proven safe. We expect the
vendors would have an analysis on file to support their self-certification. '

2.9 QUESTION - s there crash test information available to assist vendors in analysis of their Category 1
device?

ANSWER - Test reports on Category 1 devices will he available in July 1998 on the FHWA Ojfice
of Highway Safety s homepage - http./fwww.ohs fhwa.dot.gov/design. A video or videos will be
available from the FHWA-NHISA National Crash Analysis Center for a fee. The center s homepage
is hitp./igwuva.gwu.edu/neac/.

2.10 QUESTION - Many traffic control contractors manufacture their own Type III barricades. This will
be costly; those costs will be passed on to the State Departments of Transportation.

ANSWER- [We assume that the above comment means that since many TCD contractors currently
manufacture their own devices it,will be more costly for them to begin using crashworthy work
traffic control devices. |

It may be marginally more costly to begin using a crashworthy device rather than a noncrashworthy
device. For example, if a TCD contractor begins to manufacture a crash-tested generic design, the
additional cost will be that of revising the manufacturing process. If a TCD contracror decides to
have their own type III barricade design crash-tested the only cost is that of the crash test(s). This
of course will be amortized over the number of barricades built.

There may be an increase in the effort spent in quality control from the existing level so thata
contractor can ensure that each device is manufactured correctly.

2.11 QUESTION - There is a lack of uniformity among work zone traffic control devices. What if the
States use devices that have not been found acceptable by the FHWA?

ANSWER - The provision in our July 25 memorandum permits a State to use a "home grown”
device it has determined to be crashworthy according to the NCHRP Report 350. FHWA
headgquarters acceptance is not a requirement.
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If a device is determined 1o be crashworthy, it will be the State s prerogative to accept or reject that
product, as it has always been. The FHWA will not take a position on State s selection from among
competing crashworthy devices. -

2.12 QUESTION - Will the implementation of the NCHRP Report 350 procedures mean the banning of
wooden barricades?

ANSWER - The NCHRP Report 350 procedures are not material based, but performance based.
Accordingly, the appurtenance design is being evaluated and not solely the material. While we may
speculate about the potential crashworthiness of a class of appurtenance, crash testing and in-
service evaluation is the validation. ‘

2.13 QUESTION - How will all of the varieties of barricades in current use be tested?

ANSWER - We look to the industry to recommend how highway safety can best be served when
crashworthy barricades are required. If a smail number of standard crashworthy barricade
designs could be developed, the various manufacturers would have an easier time providing
crashworthy barricades. The standard designs should provide guidance on variations in size,
materials, fastener hardware, permissible auxiliary devices, etc.

The results of a survey conducted by the American Traffic Safety Services Association (ATSSA) will
be most helpful in determining the extent of the crash tests needed to qualify (or disqualify) the
range of currently used barricades. ATSSA intends to sort the barricades and other devices into
categories and the “worst case” example(s) from each Category tested to qualify the remaining
devices in a category.

2.14 QUESTION - Type III barricades need to Be strong enough to be easily relocated without breaking
Or coming apart.

ANSWER - We agree that Type Il barricades must withstand the rigors of movement at a construction
site, but we also believe that they can be designed so that they do not present an undue hazard io the
traveling public.

2.15 QUESTION - Manufacturing their own equipment allows a contractor to control their own work.
Will having crashworthy barricades prevent that?

ANSWER - As long as satisfactory quality control is used and the devices meet the requirements of
NCHRP Report 350, contractors and other entities can manufacture their own devices. For example,
there are generic Type Il barricades mentioned in the Roadside Design Guide of perforated square
metal tubes, plastic ubular elements or wood that have been satisfactorily crash tested and seem
suitable for easy assembly.



B-9
3. SIGNS

3.0 QUESTION - There are many varieties of trailer-mounted sign supports. Will they have to be crash
tested” |
ANSWER - Yes. The crashworthiness of trailer-mounted sign supports is a concern. We understand
that some have been banned by certain States because of the potential hazard,

3.1 QUESTION - How will the sign substrate affect the performance of a portable sign support? Plywood
(now allowed) will perform differently from aluminum.

Answer - In crash tests of various types of portable sign systems, both the plywood and the
aluminum substrates separated from the sign support and penetrated the windshield The fabric
sign panel performed satisfactorily when tested. Other substrates are currently being considered
for crashworthiness.

Improvements in the connections between sign panels and supports may address the problem of
separation for some type of supports. Also, the use of plastic sign substrates for use with plastic
drums has been successfully crash tested by the Texas Transportation Institute.

3.2 QUESTION- Should portable / temporary sign stands be crash tested at a 90 degrees angle as well as
head on?

Answer - NCHRP Report 350, in section 43.2.3, states:

“Because errant vehicles may approach a support structure, work zone traffic control device, ...
at various angles, it is recommended that the device be tested assuming the most severe direction
of vehicle approach consistent with the expected traffic conditions...”

Temporary sign stands are often used near intersections where traffic approaches from many
directions. Also, when along highways sign stands are sonetimes turned 90 degrees to conceal the
message from the driver. In this orientation the cross brace that spreads the fabric sign panel is
critical. Full-scale testing has shown that tubular metal cross braces will penetrate the windshield,
whereas thin, flexible cress braces will not. Therefore any portable or temporary sign stand should
be evaluated to determine if the cross brace is a potential hazard

4 BARRIERS

4.0 QUESTION - Concemning temporary concrete barrier--we (State DOT) don’t want to get rid of what
we have and use something new in 1998 that will meet Report 230; then in 2002 get rid of that, and
use something that will meet NCHRP Report 350, We want time to find something acceptable to use
that will meet 350. A phase-in period is desired. The life of a barrier could be ten years or more.

ANSWER - We agree it seems reasonable to begin using portable concrete barrier(PCB) joint
details that meet the requirements of NCHRP Report 350. There are some currently available for
use. As of July 1, 1998 they are the Iowa PCB (TL-3, F- shape w/pin & loop). Rockingham
Precast (TL-3, I - shape w/ slotted tube/T -bar connection) and the Low Profile barrier (TL-2).



B-10

The AASHTO / FHWA agreement permits the use of connections meeting NCHRP 230 guidelines
until they complete their normal service life. Connections that do not meet those criteria may be
considered for a retrofit. In addition in the current work zone pooled funded study it has been
proposed to develop a retrofit for strengthening existing PCB joint details. If successful that may
allow continued use of an existing PCB on the NHS until the end of its useful life. Any phase in
period beyond 2002 would depend on the particular circumstances of the State including how safe
is their current joint detail.

4.1 QUESTION -Will contractors be allowed to continue using their existing barriers (providing it is one
of the five barriers identified tested in the 1996 RDG) until a reasonable amount of time has passed
after the NCHRP Report 350 acceptance of a non-proprietary, reasonably priced temporary barrier?

Answer- ( See Question 1.0 for information on dates which alter ¢ wer th ws) Old
barrier segments can be used until October I, 2000, as long as they are still serviceable and
conform to the NJ or F shape. After October 1, 2000, they must be one of the five listed in the
“crash tested and operational” section of Chapter nine of the RDG (or otherwise meet the tensile
and moment requirements of the AASHTO / FHWA agreement.). The key element, of course, is the
connection between barrier segments. This was a major concern of the states that are participating
in the pooled-fund study "Crash Testing of Work Zone Trajfic Control Devices.” Ranked highly by
the group was the need to "retrofit" current barriers that do not meet the NCHRP Report 350
criteria. Through a combination of computer modeling and test simulation and actual crash testing
of practical designs, the highway community should have jointed temporary concrete barrier
designs available at the end of the study. This should occur well ahead of the 2002 deadline. If any
barrier segments that do not meet NCHRP Report 350 criteria are still serviceable by 10-1-02 they
may be candidates for this retrofit.

It is recommended that no new nen-NCHRP Report 350 barriers be purchased or manufactured.
4.2 QUESTION - Large deflection of portable barriers in the adjacent work space is a concern.

ANSWER - Agree, that is why maximum allowable deflection should be considered when selecting
the type of barrier to use. When using PCB's, the maximum allowable deflection should govern
whether to use stiffeners for joints or attachment of the barrier to the pavement or deck.

4.3 QUESTION - The 25-degree angle hit is questionable in real applications.
QUESTION - Installing a device exactly is often not practical in a real application as it was
tested (installing barriers on a curve, for example).

ANSWER - An appropriate answer to this is to quote from NCHRP Report 330,
“Recommended Procedures for the Safety Performance Evaluation of Highway Features.”

From the Summary:

“These procedures are devised to subject roadside safety features to severe vehicle impact
conditions rather than to rypical or average highway situations. Although the innumerable
highway-site and safety-feature application conditions that exist are recognized, it is
impractical or impossible to duplicate these in limited number of standardized lests. Hence,
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the approach has been to normalize test conditions: straight longitudinal barriers are tested
although curved installations exist; flat grade is recommended even though installations are
sometimes situated on sloped shoulders and behind curbs, idealized soils are specified
although roadside safety hardware gre often founded in poor soil or frozen ground. These
normalized test conditions have a significant effect on a feature s performance but are of
secondary importance when comparing results or two or more systems.

Page 4, Section |4 PERFORMANCE LIMITATIONS, 2nd paragraph:

“For these reasons, safety features are generally developed and tested for selected idealized
situations that are intended to encompass a large majority, but not all of the possible in-
service collisions. Even so, it is essential that test results be evaluated and intérpreted by
competent researchers and that the evaluations be guided by sound engineering judgement.

Note: The Test Levels | through 3 in NCHRP Report 350 represent increasing severe impact
severities. In general, each impact severities is described by a combination of test vehicle(
weight), impact speed and impact angle. The decision in NCHRP Report 350 to vary impact
severities by holding the vehicle and angle constant while varying the speed was based on the
desire to limit the cost of testing rather than an attempt to mimic real life conditions.
Therefore, depending upon the site conditions a portable concrete barrier meeting TL-2 test
criteria may be appropriate.

5. CRASH CUSHIONS AND TRUCK MOUNTED ATTENUATORS

5.0 QUESTION - Please clarify the FHWA position on the use of NCHRP Report 230 qualified work
zone crash cushions after October 1, 1998

ANSWER - FHWA is no longer reviewing testing conducted under NCHRP Report 230 guidelines,
so there will be no new crashworthy work zone crash cushions found acceptable that do not meet
the NCHRP Report 350 guidelines. The AASHTO / FHWA agreement calls for new units purchased
after October 1, 1998, to meet Report 350 guidelines. Existing TMAs and Work Zone crash
cushions may be used until they complete their normal service life.

5.1 QUESTION - Since existing NCHRP Report 230 TMA’s have been tested at the equivalent of Test
Level 2 will they still be allowed after October 1, 1998.

ANSWER - The Test Level 2 is the basic test level for TMA's in NCHRP Report 350. As such,

TMA s designed to this test level can be used on the NHS.  Review of crash performance shows that
TMA s designed to this test level perform well. A transportation agency may use TMA's designed
to test level 3 if they want the higher performance.

5.2 QUESTION - If a State wants to use vehicles with truck mounted attenuators in maintenance
activities or in force account work on the NHS, does FHWA expect these State-owned TMAs to be
upgraded to NCHRP Report 350 (or modified 350) criteria? Are existing non-NCHRP Report 350
TMAs not going to be allowed even if they are in good shape?
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ANSWER -Existing NCHRP Report 230 TMAs can be used on the NHS until the end of their useful
life (see question 5.3 below). Any new TMA's purchased should meet NCHRP Report 350 criteria.

5.3 QUESTION - What is ihe date that TMA's used on projects on NHS highways have to conform to
NCHRP Report 3507 If Oct. 1, 2002, is correct, do TMA's fit under Category 37 If they do not fit
under Category 3, then what category do they fit under?

ANSWER - For the purpose of implementing the crashworthiness of WZ devices, TMAs may be
considered as Work Zone Crash Cushions. They are Category 3 devices that come under the
October 1, 1998, limit. Our intention is that TMAs (and other work zone attenuators) meeting
Report 230 guidelines may continue to be used until they are worn out and ready for replacement
with hardware conforming to NCHRP Report 350. '

5.4 QUESTION - NCHRP Report 350 indicates in Section 2.4.1.3 on page 12 that it may be possible
to extrapolate results of a TMA test for supporting vehicles of differing masses. It goes on to indicate
that at the time of that writing no known validated procedures exist to make such extrapolations. QOur
question is, if a TMA manufacturer has a lesser weight recommended for the support vehicle than what
they were tested at and they have based this weight off of some procedure, are they required to submit
this to the FHWA for approval? It is our understanding that one company already has a lesser weight
that can be used, but they did not have to have the approval of the FHWA.

ANSWER - Our procedures permits the use of devices / procedures that have been shown to meet
NCHRP Report 350 guidelines without FHWA Headquarters acceptance. Our acceptance letters are
a service to the industry that acknowledge the crashworthiness of a device so that a manufacturer
does not have to provide the same detailed documentation to every highway agency. If a highway
agency considers itself qualified to review the vendor's documentation in light of NCHRP Report
350, they are firee to do so, preferably with the concurrence of the FHWA division office when NHS
routes are concerned. To your point of the lesser-weight host truck, this should only be a problem
with roll-ahead, which is not covered as an acceptance criteria in NCHRP Report 350. Our
acceptance letters usually indicate that the test host vehicle is the maximum mass vehicle we
consider acceptable with the covered TMA and, if not stated, is implied. If a contractor chooses to
use a lighter vehicle to mount the TMA, then the contractor is responsible for being aware of the
impact that vehicle will have on the roll-ahead distance and take appropriate action. Also NCHRP
Report 350 includes evaluation criteria for the support vehicle as well as the impacting vehicle for
TMA tests.
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6. OTHER
6.0 QUESTION - How were work zones devices determined to be in category IV?

Answer - Category IV devices are devices which have proven fu have significant value in the work
zone by contributing to safer traffic operation though these devices may cause great harm to
occupants of impacting vehicles. We believe that, as currently configured and deployed, these
devices provide a net benefit to motorists. Substantial crash experience to date shows that crashes
with these devices are rare. They have been identified by FHWA as portable. usually
trailer-mounted, devices such as area lighting supports, flashing arrow panels, temporary traffic
signals, and changeable message signs which are often used in or adjacent 1o the traveled way.

The AASHTO / FHWA agreement calls for these devices to be studied and an implementation date
announced by October 1, 2000.

We would not expect to identify any new category IV devices unless they have a proven substantial
operational benefir.

CONTACT

For further questions E-mail:  Harry W. Taylor E-mail - Harry. Taylor@fhwa.dot.gov
Nicholas Artimovich E-mail - Nick Artimovich @fthwa.dot.gov

If you have questions that concern implementation within a specific State, please contact that
respective Division Office.
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